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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a 
sound/vibration performance of a damper mechanism 
having a low hysteresis torque generation gap against a 
fine twisting vibration. 

SOLUTION: A clutch disc assembly is provided with an 
input rotation body 2; a spline hub 3; a damper part 4; a 
large friction mechanism 13; and a friction inhibition 
mechanism. The damper part 4 has a second spring 8 for 
connecting the input rotation body 2 and the spline hub 
3 in a rotation direction and the input rotation body 2 
has a twisting characteristic including a positive side 
twisted to a rotation direction driving side against the 
spline hub 3 and a negative side twisted to an opposite 
side to the rotation direction driving side. The large 
friction mechanism 13 can generate a friction when the 
input rotation body 2 and the spline hub 3 are relatively 
rotated and a resilient force of the second spring 8 is 
applied thereto. The friction inhibition mechanism 
ensures a gap 9ACn in the rotation direction for not 
applying the resilient force of the second spring 8 to the friction mechanism within a 
predetermined angle at only one side of the positive side and the negative side of the twisting 
characteristic. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] input body of revolution, said input body of revolution, and relativity — with the output 
body of revolution arranged pivotable It has the spring member which connects said input body 
of revolution and said output body of revolution with a hand of cut. The damper section which 
has the torsion property that said input body of revolution contains a hand-of-cut driving side 
and the negative side twisted to the opposite hand to said output body of revolution the forward 
side to which said input body of revolution was twisted to the hand-of-cut driving side to said 
output body of revolution, When said input body of revolution and said output body of revolution 
carry out a relative revolution and the elastic force of said spring member acts, the friction 
device in which friction can be generated, The damper device equipped with the friction inhibition 
mechanism which has secured the hand-of-cut clearance for not making elastic force of said 
spring member act on said friction device in predetermined include-angle within the limits only by 
one side of a negative side the forward side of said torsion property. 

[Claim 2] Said friction inhibition mechanism is a damper device according to claim 1 in which said 
hand-of-cut clearance is secured only by the negative side of said torsion property. 
[Claim 3] input body of revolution, said input body of revolution, and relativity — with the output 
body of revolution arranged pivotable It has a spring member for connecting said input body of 
revolution and said output body of revolution with a hand of cut. In a torsion property, said spring 
member is compressed with the 1st step, and it has the 2nd step where rigidity is higher than 
said 1st step. The damper device in which the forward side to which said input body of revolution 
was twisted to the hand-of-cut driving side to said output body of revolution, and said input 
body of revolution exist in the negative side to which said 2nd step was twisted to the hand-of- 
cut driving side and the opposite hand to said output body of revolution, respectively, When said 
input body of revolution and said output body of revolution carry out a relative revolution in said 
2nd step and the elastic force of said spring member acts, the friction device in which friction 
can be generated, The damper device equipped with the friction inhibition mechanism which has 
secured the hand-of-cut clearance for not making elastic force of said spring member act on 
said friction device in predetermined include-angle within the limits only by one side of the 2nd 
step of negative side with the 2nd step the forward side of said torsion property. 
[Claim 4] Said friction inhibition mechanism is a damper device according to claim 3 in which said 
hand-of-cut clearance is secured by the 2nd step of negative side of said torsion property. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the damper device for decreasing the damper 

device and torsion oscillation especially in a power transfer system. 

[0002] 

[Description of the Prior Art] The clutch-disc assembly used for a vehicle has to the flywheel 
the clutch function connected and cut and the damper function for absorbing and decreasing the 
torsion oscillation from a flywheel. Generally there are an allophone (acceleration / slowdown 
RATORU, sound) and tip in tip out (subsonic vibration) in an oscillation of a car at the time of an 
allophone (GARA sound) and transit at the time of an idle. It is a function as a damper of a 
clutch-disc assembly to remove these allophones and oscillations. 

[0003] At the time of an idle, an allophone is "it is almost empty" and audible sound which are 
generated from transmission, when a shift is neutrally put in by the waiting for a signal etc. and 
clutch pedal is released. The cause which this allophone produces is in an engine torque being 
low and the torque fluctuation at the time of engine explosion being large near an engine idling 
revolution. At this time, the input gear and counter gear of transmission have caused the ****** 
phenomenon. 

[0004] It is a big deflection before and behind the car body produced when an accelerator pedal 
is suddenly estimated tip in tip out (subsonic vibration) or it releases. If the rigidity of an 
actuation transfer system is low, the torque which the torque transmitted to the tire was 
delivered to reverse at the tire will occur from a tire side to torque at reverse, excessive torque 
will occur into a tire as propagation and its **** return, and, as a result, it will become ****** 
surging greatly forward and backward transitionally about a car body. 

[0005] To an allophone, near zero torque poses a problem in the torsion property of a clutch- 
disc assembly at the time of an idling, and the lower one of the torsal rigidity of a there is good. 
It is required to, make the torsion property of a clutch-disc assembly as solid as possible to 
surging of tip in tip out on the other hand. 

[0006] In order to solve the above problem, the clutch-disc assembly which realized the two- 
step property is offered by using two kinds of spring members. There, since the torsal rigidity 
and hysteresis torque in the 1st (low torsion include-angle field) step in a torsion property are 
suppressed low, there is the allophone prevention effectiveness at the time of an idling. 
Moreover, in the 2nd (high torsion include-angle field) step in a torsion property, since torsal 
rigidity and hysteresis torque are set up highly, surging of tip in tip out can fully be decreased. 
[0007] Furthermore, when the minute torsion oscillation which originates in engine combustion 
fluctuation in the 2nd step of torsion property is inputted, the damper device which absorbs a 
minute torsion oscillation effectively is also known for not operating the 2nd step of large friction 
device. 
[0008] 

[Problem(s) to be Solved by the Invention] When the minute oscillation which originates in engine 
combustion fluctuation in the 2nd step of torsion property is inputted, in order not to operate 
the 2nd step of large friction device The include angle of this hand-of-cut clearance where the 
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hand-of-cut clearance between predetermined include angles needs to be secured between the 
high rigidity spring member and the large friction device where a high rigidity spring member is 
compressed For example, it is 0.2 degrees - about 1.0 degrees in minute include angle, and an 
input plate (input body of revolution) exists in the 2nd step of negative sides [ both ] twisted to 
the opposite hand (negative side) with the 2nd step the forward side twisted to the hand-of-cut 
driving side (forward side) to spline hub (output body of revolution) output side body of 
revolution. 

[0009] Since structure which constitutes a hand-of-cut clearance is realized by the device same 
at the 2nd step of negative side with the 2nd step the forward side, this hand-of-cut clearance 
twists, it surely generates in both negative sides a property forward side, and, moreover, the 
magnitude of that include angle is especially conventionally the same. 

[0010] However, it may be desirable to twist the magnitude of a hand-of-cut clearance and to 
make it differ on positive/negative both sides of a property according to the property of a car, 
and further, at one side of positive/negative, also when it is desirable not to prepare said hand- 
of-cut clearance, it thinks. 

[001 1] In order to reduce the peak of an oscillation in a resonance rotational frequency at the 
time of a slowdown, specifically, said hand-of-cut clearance is required for the negative side of a 
torsion property. However, by FF vehicle, if the resonance peak remained in the practical use 
revolution region in many cases and said hand-of-cut clearance is secured to the forward side 
of a torsion property, a sound and the oscillating engine performance will get worse near a 
resonance rotational frequency. 

[0012] The technical problem of this invention is to raise the sound and oscillating engine 
performance of the damper device in which it has a low hysteresis torque generating clearance 
to a minute torsion oscillation. 
[0013] 

[Means for Solving the Problem] The damper device according to claim 1 is equipped with input 
body of revolution, output body of revolution, the damper section, the friction device, and the 
friction inhibition mechanism, output body of revolution — input body of revolution and relativity 
— it is arranged pivotable. The damper section has the spring member which connects input 
body of revolution and output body of revolution with a hand of cut, and has the torsion property 
that input body of revolution contains a hand-of-cut driving side and the negative side twisted to 
the opposite hand to output body of revolution, the forward side to which input body of 
revolution was twisted to the hand-of-cut driving side to output body of revolution. A friction 
device can generate friction, if input body of revolution and output body of revolution carry out a 
relative revolution and the elastic force of a spring member acts. The friction inhibition 
mechanism has secured the hand-of-cut clearance for not making elastic force of a spring 
member act on a friction device in predetermined include-angle within the limits only by one side 
of a negative side the forward side of a torsion property. 

[0014] Since the friction inhibition mechanism of this damper device has secured the hand-of- 
cut clearance for not operating a friction device only to one side of the positive/negative of a 
torsion property, it can raise a sound and the oscillating engine performance by both 
acceleration and a slowdown by twisting a hand-of-cut clearance and preparing in the forward 
side of a property, or either of the negative sides according to the property of a car. 
[0015] By the damper device according to claim 2, the friction inhibition mechanism has secured 
the hand-of-cut clearance only to the negative side of a torsion property in claim 1. By this 
damper device, the hand-of-cut clearance for not operating a friction device is established only 
in the negative side of a torsion property. If this damper device is adopted as FF vehicle by 
which it follows, for example, a resonance peak remains in a practical use revolution region, the 
sound and oscillating engine performance near the resonance rotational frequency by the side of 
forward cannot get worse easily. Consequently, the sound and oscillating engine performance of 
acceleration and deceleration of a car improve. 

[0016] The friction inhibition mechanism according to claim 3 is equipped with input body of 
revolution, output body of revolution, the damper section, the friction device, and the friction 
inhibition mechanism, output body of revolution — input body of revolution and relativity — it is 
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arranged pivotable. The damper section has a spring member for connecting input body of 
revolution and output body of revolution with a hand of cut, and in the torsion property, a spring 
member is compressed with the 1st step and it has the 2nd step where rigidity is higher than the 
1st step. As for the 2nd step, input body of revolution exists in a hand-of-cut driving side and 
the negative side twisted to the opposite hand to output body of revolution, respectively the 
forward side to which input body of revolution was twisted to the hand-of-cut driving side to 
output body of revolution. A friction device can generate friction, if input body of revolution and 
output body of revolution carry out a relative revolution in the 2nd step and the elastic force of 
a spring member acts. The friction inhibition mechanism has secured the hand-of-cut clearance 
for not making elastic force of a spring member act on a friction device in predetermined 
include-angle within the limits only by one side of the 2nd step of negative side with the 2nd 
step the forward side of a torsion property. 

[0017] Since the friction inhibition mechanism of this damper device has secured the hand-of- 
cut clearance for not operating a friction device only to one side of the 2nd step of 
positive/negative of a torsion property, it can raise a sound and the oscillating engine 
performance by both acceleration and a slowdown by twisting a hand-of-cut clearance and 
preparing in the 2nd step or either of the 2nd step of negative sides the forward side of a 
property according to the property of a car. 

[0018] By the damper device according to claim 4, the friction inhibition mechanism has secured 
the hand-of-cut clearance to the 2nd step of negative side of a torsion property in claim 3. By 
this damper device, the hand-of-cut clearance for not operating a friction device is established 
in the 2nd step of negative side of a torsion property. If this damper device is adopted as FF 
vehicle by which it follows, for example, a resonance peak remains in a practical use revolution 
region, the sound and oscillating engine performance near the resonance rotational frequency by 
the side of forward cannot get worse easily. Consequently, the sound and oscillating engine 
performance of acceleration and deceleration of a car improve. 
[0019] 

[Embodiment of the Invention] The sectional view of the clutch-disc assembly 1 of 1 operation 
gestalt of this invention is shown in dr awing 1 , and the top view is shown in drawing 2 . The 
clutch-disc assembly 1 is a transmission used for the clutch equipment of a vehicle, and has the 
clutch function and the damper function. A clutch function is a function which carries out 
transfer and cutoff of torque by connecting and deserting a flywheel (not shown). An absorber 
function is a function which absorbs and decreases the torque fluctuation inputted by the spring 
etc. from a flywheel side. 

[0020] O-O is in drawing 1 , the revolving shaft, i.e., the revolution center line, of the clutch-disc 
assembly 1. Moreover, an engine and a flywheel (not shown) are arranged on the left-hand side 
of draw ing 1 , and transmission (not shown) is arranged on the right-hand side of drawing 1 . 
Furthermore, R1 side of drawing 2 is a hand-of-cut driving side (forward side) of the clutch-disc 
assembly 1, and is the opposite hand (negative side) from R2 side. In addition, it is used in order 
that the numeric value of the concrete include angle shown below may make easy a relative- 
related understanding of each include angle, and this invention is not limited to these numeric 
values. 

[0021] The clutch-disc assembly 1 mainly consists of the damper sections 4 arranged between 
the input body of revolution 2 (a clutch plate 21, the RITININGU plate 22, and clutch disc 23), 
the spline hub 3 as output body of revolution, and the input body of revolution 2 and the spline 
hub 3. The absorber section 4 is the 1st spring 7, The 2nd spring 8, the large friction device 13, 
etc. are included. 

[0022] The input body of revolution 2 is a member into which the torque from a flywheel (not 
shown) is inputted. The input body of revolution 2 mainly consists of a clutch plate 21, a 
RITININGU plate 22, and a clutch disc 23. A clutch plate 21 and the RITININGU plate 22 are the 
disc-like and annular members of both the products made from a sheet metal, vacate 
predetermined spacing for shaft orientations, and are arranged. A clutch plate 21 is arranged at 
an engine side, and the RITININGU plate 22 is arranged at the transmission side. The tabular 
connection section 31 mentioned later is fixed mutually, and a clutch plate 21 and the 
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RITININGU plate 22 really rotate while spacing of shaft orientations sets and is carried out as a 
result. 

[0023] A clutch disc 23 is a part forced on the flywheel which is not illustrated. The clutch disc 
23 mainly consists of a cushioning plate 24 and 1st and 2nd friction facing 25. The cushioning 
plate 24 consists of annular section 24a, two or more cushioning section 24b which is prepared 
in the periphery side of annular section 24a f and is located in a line with a hand of cut, and two 
or more connection section 24c prolonged in the radial inside from annular section 24a. 
Connection section 24c is formed in four places, and each is being fixed to the clutch plate 21 
with the rivet 27 (after-mentioned). The friction facing 25 is being fixed to both sides of each 
cushioning section 24b of the cushioning plate 24 with the rivet 26. 

[0024] Four window holes 35 are formed in the hand of cut at equal intervals at the periphery 
section of a clutch plate 21 and the RITININGU plate 22, respectively. It cuts, respectively and 
the lifting sections 35a and 35b are formed in each window hole 35 at the inner circumference 
and periphery side. It is this thing to cut and for lifting section 35a and 35b regulate migration to 
radial [ of the 2nd spring 8 / the below-mentioned shaft orientations and radial / below- 
mentioned ]. Moreover, the contact side 36 which contacts or approaches a window hole 35 at 
the edge of the 2nd spring 8 is formed in circumferencial direction ends. 
[0025] The feed hole 37 (inner circumference edge) is formed in the clutch plate 21 and the 
RITININGU plate 22, respectively. In this feed hole 37, the spline hub 3 as output body of 
revolution is arranged. The spline hub 3 consists of a tubed boss 52 prolonged in shaft 
orientations, and a flange 54 radially prolonged from a boss 52. The spline hole 53 which engages 
with the shaft which is prolonged from a transmission side, and which is not illustrated is formed 
in a boss's 52 inner circumference section. The notch 56 grade for holding two or more periphery 
gear tooth 55 and 1st below-mentioned spring 7 which were located in a line with the hand of 
cut is formed in the flange 54. The notch 56 is formed in two places which counter radially. 
[0026] A hub flange 6 is the periphery side of the spline hub 3, and is a disc-like member 
arranged between a clutch plate 21 and the RITININGU plate 22. A hub flange 6 is elastically 
connected with the spline hub 3 and a hand of cut through the 1st spring 7, and is further 
connected with the input body of revolution 2 elastically through the 2nd spring 8. As shown in a 
detail drawing 7 -9, two or more inner circumference gear teeth 59 are formed in the inner 
circumference edge of a hub flange 6. 

[0027] The inner circumference gear tooth 59 is arranged between the above-mentioned 
periphery gear teeth 55, opens a predetermined clearance in a hand of cut, and is arranged. The 
periphery gear tooth 55 and the inner circumference gear tooth 59 can contact a hand of cut 
mutually. That is, the 1st stopper 9 for regulating the torsion include angle of the spline hub 3 
and a hub flange 6 with the periphery gear tooth 55 and the inner circumference gear tooth 59 is 
formed. Although a predetermined include angle permits the relative revolution of both members, 
if a stopper here becomes a predetermined include angle, he will mean the structure of 
contacting mutually and forbidding the relative revolution beyond it. Between the periphery gear 
tooth 55 and the inner circumference gear tooth 59 of the circumferencial direction both sides, 
theta 1 is secured whenever [ 1 st draft angle ], respectively. It sees from the periphery gear 
tooth 55, and thetalp is specifically 8 degrees whenever [ between the inner circumference gear 
teeth 59 by the side of R2 / 1st draft angle ], it sees from the periphery gear tooth 55, and 
thetaln is 2 degrees whenever [ between the inner circumference gear teeth 59 by the side of 
R1 / 1st draft angle ]. Thus, the magnitude of an include angle differs thetalp and thetaln 
whenever [ 1st draft angle ], and thetalp is larger than thetaln. 

[0028] Furthermore, the notch 67 is formed in the inner circumference edge of a hub flange 6 
corresponding to the notch 56 of a flange 54. In [ each ] a notch 56 and 67, 1st one spring [ a 
total of two ] 7 is arranged, respectively. The 1st spring 7 is the coil spring of low rigidity, and 
the 1st two spring 7 acts on juxtaposition. The 1st spring 7 is engaging with a notch 56 and the 
circumferencial direction ends of 67 through spring-seat 7a in circumferencial direction ends. In 
case the spline hub 3 and a hub flange 6 carry out a relative revolution, the 1st spring 7 is 
compressed into a hand of cut within the limits of theta 1 whenever [1st draft angle ] by the 
above structure. 
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[0029] Four window holes 41 are formed in the hand of cut at equal intervals at the hub flange 6. 
A window hole 41 is a configuration prolonged for a long time in a hand of cut. As shown in 
drawi ng 5 and draw ing 6 , the edge of a window hole 41 consists of the contact section 44 of 
circumferencial direction both sides, the periphery section 45 by the side of a periphery, and the 
inner circumference section 46 by the side of inner circumference. The periphery section 45 is 
formed continuously and has closed the periphery side of a window hole 41. In addition, the 
periphery side of a window hole 41 may be the configuration which the part opened to the 
method of the outside of radial. In the hub flange 6, the notch 42 is formed between the 
circumferencial directions of each window hole 41. A notch 42 has the shape of a sector to 
which circumferencial direction die length becomes long toward the radial inside to an outside, 
and the edge surface 43 is formed in circumferencial direction both sides. 

[0030] The projection 49 is formed in the radial outside of a part in which each window hole 41 
was formed. That is, projection 49 is a projection configuration further prolonged on the radial 
outside from the periphery edge 48 of a hub flange 6. The projection 49 is prolonged for a long 
time in the hand of cut, and the stopper side 50 is formed. 

[0031] The 2nd spring 8 is, the elastic member, i.e., the spring, used for the absorber device of 
the clutch-disc assembly 1. Each 2nd spring 8 consists of one pair of coil springs arranged at 
this alignment. Each 2nd spring 8 is large-sized compared with each 1st spring 7, and its load 
rate is large. The 2nd spring 8 is held in each window hole 41 and 35. The 2nd spring 8 is 
prolonged for a long time in the hand of cut, and is arranged over the window hole 41 whole. The 
circumferencial direction ends of the 2nd spring 8 contact or are close to the contact section 44 
and the contact side 36 of a window hole 41. A plate 21 and the torque of 22 may be transmitted 
to a hub flange 6 through the 2nd spring 8. If a plate 21 , and 22 and a hub flange 6 carry out a 
relative revolution, the 2nd spring 8 will be compressed among both. Specifically, the 2nd spring 8 
is compressed by the hand of cut between the contact side 36 and the contact section 44 of the 
circumferencial direction opposite hand. The 2nd four spring 8 is acting on juxtaposition at this 
time. 

[0032] In the periphery edge of the RITININGU plate 22, the tabular connection section 31 is 
formed in the hand of cut at equal intervals at four places. The tabular connection section 31 
connects a clutch plate 21 and the RITININGU plate 22 of each other, and it constitutes some 
stoppers of the clutch-disc assembly 1 so that it may mention later further. The tabular 
connection section 31 is the plate-like part material formed in one from the RITININGU plate 22, 
and has predetermined width of face in the hand of cut. The tabular connection section 31 is 
arranged corresponding to between [ 42 ] the circumferencial directions of each window hole 41 
(i.e., a notch). The tabular connection section 31 consists of the stopper section 32 prolonged in 
shaft orientations from the periphery edge of the RITININGU plate 22, and a fixed part 33 
prolonged in the radial inside from the edge of the stopper section 32. The stopper section 32 is 
prolonged in the clutch-plate 21 side from the periphery edge of the RITININGU plate 22. The 
fixed part 33 is bent by the radial inside from the edge of the stopper section 32. The stopper 
section 32 has the stopper side 51 on circumferencial direction both sides. The radial location of 
a fixed part 33 supports a part for the periphery flank of a window hole 41, and a circumferencial 
direction location is between the window holes 41 contiguous to a hand of cut. Consequently, 
the fixed part 33 is arranged corresponding to the notch 42 of a hub flange 6. When it is formed 
more greatly than a fixed part 33 and the RITININGU plate 22 is moved to shaft orientations to a 
clutch plate 21 at the time of assembly for this reason, the fixed part 33 of a notch 42 is 
movable through a notch 42. The fixed part 33 has contacted from the transmission side in 
parallel with connection section 24c of the cushioning plate 24. hole 33a forms in a fixed part 33 
— having — **** — a hole — the above-mentioned rivet 27 is inserted into 33a. The rivet 27 
has connected the fixed part 33, the clutch plate 21, and the cushioning plate 24 with one. 
Furthermore, the hole 34 for caulkings is formed in the location corresponding to a fixed part 33 
in the RITININGU plate 22. 

[0033] Next, the 2nd stopper 10 which consists of the stopper section 32 of the tabular 
connection section 31 and projection 49 is explained. The 2nd stopper 10 is a device for 
regulating the relative revolution of both members, when the relative revolution of both members 
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is permitted and twisted in the field to theta 4 whenever [ draft angle ] between a hub flange 6 
and the input body of revolution 2 and an include angle is set to theta 4. In addition, the 2nd 
spring 8 is compressed between a hub flange 6 and the input body of revolution 2 among theta 4 
whenever [ this draft angle ]. theta4p is 26 degrees whenever [ 4th draft angle / which sees from 
projection 49 and is specifically between the stopper sections 32 by the side of R2 ], and 
theta4n is 23.5 degrees whenever [ 4th draft angle / which sees from projection 49 and is 
between R1 side stopper sections 32 ]. Thus, theta4p differs in theta4n and magnitude, and 
theta4p is larger than theta4n. In order to realize theta4p and the theta4n relation which were 
described above, between the circumferencial directions of the stopper section 32, projection 49 
shifts from a center position to a circumferencial direction, and is arranged. 
[0034] Friction plates 1 1 are one pair of plate members arranged at the periphery side of the 
spline hub 3 between a clutch plate 21 and a hub flange 6 and between a hub flange 6 and the 
RITININGU plate 22. A friction plate 1 1 is a discHike and annular plate member, and constitutes 
a part of damper section 4 between the input body of revolution 2 and the spline hub 3. Two or 
more inner circumference gear teeth 66 are formed in the inner circumference edge of a friction 
plate 11. The inner circumference gear tooth 66 is arranged so that it may lap with the inner 
circumference gear tooth 59 and shaft orientations of a hub flange 6. Circumferencial direction 
width of face is [ as shown in a detail drawing 5 -7 / the inner circumference gear tooth 59 ] 
wide, ends are **** at the circumferencial direction both sides, and the inner circumference gear 
tooth 66 is ******. The inner circumference gear tooth 66 opens a predetermined clearance in 
the periphery gear tooth 55 and hand of cut of the spline hub 3, and is arranged, namely, within 
the limits of this clearance — the spline hub 3 and a friction plate 1 1 — relativity — it is 
pivotable. By the periphery gear tooth 55 and the inner circumference gear tooth 59, the 3rd 
stopper 12 which regulates whenever [ angular strain / of the spline hub 3 and a friction plate 
1 1 ] is formed. The 3rd stopper 1 2 has secured the clearance between theta 2 whenever [ 2nd 
draft angle ] between the periphery gear tooth 55 and the inner circumference gear tooth 66, as 
shown in drawing 7 R> 7. theta2p is 7.5 degrees whenever [ 2nd draft angle / which sees from 
the periphery gear tooth 55 and is specifically between the inner circumference gear teeth 66 by 
the side of R2 ], and theta2n is 1.5 degrees whenever [ 2nd draft angle / which sees from the 
periphery gear tooth 55 and is between the inner circumference gear teeth 66 by the side of 
R1 ]. Thus, theta2n differs from magnitude and theta2p is large. theta2p is [ whenever / 2nd 
draft angle / whenever / 1st draft angle ] smaller than thetalp, and theta2n is [ whenever / 2nd 
draft angle / whenever /1st draft angle ] smaller than thetaln. 

[0035] Two or more lobes 61 prolonged on the radial outside are formed in the friction plate 1 1 
arranged among one pair of friction plates 11 at the RITININGU plate 22 side. Each lobe 61 is 
arranged between the window holes 41 of a hub flange 6. Alignment notch 61a of a semicircle 
configuration is formed at the head of a window hole 41. This notch 61a supports the hole for 
alignment formed in the notch 98 and plates 21 and 22 for the alignment formed in the hub flange 
6. 

[0036] As for one pair of friction-plate 1 1 comrades, positioning of relative revolution impossible 
and shaft orientations is carried out by two or more pins 62. The pin 62 consists of a drum 
section and a head which extends on shaft-orientations both sides from a drum section. One 
pair of friction-plate 1 1 comrades receiving mutually by contacting the drum section end face of 
a pin 62 from shaft orientations, and approaching shaft orientations is restricted, the hole with 
which the head of a friction plate 1 1 was formed in the friction plate 11 — it was inserted inside 
and the friction plate 1 1 is inserted between oneself and a drum section. Between each friction 
plate 1 1 and a hub flange 6, the spacer 63 is arranged, respectively. A spacer 63 is an annular 
plate member arranged, respectively between the inner circumference section of each friction 
plate 11, and the inner circumference side annular part of a hub flange 6. The hole with which 
the drum section of a pin 62 is inserted is formed in the spacer 63, and a spacer 63 a friction 
plate 1 1 and really rotates by engagement of a pin 62 and a hole. Coating for reducing coefficient 
of friction is performed to the field of the side which counters and contacts a hub flange 6 in a 
spacer 63. Two or more holes 69 which a pin 62 penetrates are formed in the hub flange 6. As 
for a pin 62, only a predetermined include angle can be displaced relatively on circumferencial 
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direction both sides to a hole 69. That is, the clearance between theta 3 is secured whenever 
[ 3rd draft angle ] between the circumferencial directions of the drum section of a pin 62, and 
the circumferencial direction both-sides end face of a hole 69. Thereby, the 4th stopper 14 is 
formed. It sees from the pin 62 by which it sees from a pin 62 and theta3p is secured whenever 
[ 3rd draft angle ] between hole 69 end faces by the side of R2 f and theta3n is secured 
whenever [ 3rd draft angle ] between hole 69 end faces by the side of R1. Magnitude differs 
theta3p and theta3n whenever [ 3rd draft angle ], theta3p is 0.50 degrees, and theta3n is 0.70 
degrees. The magnitude of theta3p is [ whenever / 3rd draft angle / whenever / 1st draft 
angle / whenever / thetalp and 2nd draft angle ] in addition, equal to the difference of theta2p 
(theta3p=theta1p-theta2p). theta3n magnitude is [ whenever / 3rd draft angle / whenever / 1st 
draft angle / whenever / thetaln and 2nd draft angle ] moreover, larger than a theta2n 
difference (2n of theta3 n>theta 1 n-theta). 

[0037] The relative location of the pin 62 and hole 69 which were stated above means that the 
pin 62 has shifted to R2 side to a hole 69 in the neutral condition shown in drawing 7 . The 
circumferencial direction center position of a pin 62 is more specifically located in R2 side from 
the circumferencial direction center position of a hole 69. This physical relationship is realized by 
moving the location of a pin 62, or changing the magnitude of the hole 69 of a hub flange 6 on 
circumferencial direction both sides. 

[0038] Next, each part material which constitutes friction developmental mechanics is explained. 
The 2nd friction washer 72 is arranged between the inner circumference section of the friction 
plate 11 by the side of transmission, and the inner circumference section of the RITININGU plate 
22. The 2nd friction washer 72 mainly consists of bodies 74 made of resin. The friction surface of 
a body 74 is in contact with the transmission side face of the friction plate 1 1 by the side of 
transmission. From the inner circumference section of a body 74, the engagement section 76 is 
prolonged in the transmission side. The engagement section 76 is stopped by shaft orientations 
while it engages with relative revolution impossible to the RITININGU plate 22. Two or more 
crevices 77 are formed in the inner circumference section transmission side of a body 74. The 
2nd cone spring 73 is arranged between the body 74 and the RITININGU plate 22. The 2nd cone 
spring 73 is arranged in the condition of having been compressed between the body 74 of the 
2nd friction washer 72, and the RITININGU plate 22. Thereby, the pressure welding of the friction 
surface of the 2nd friction washer 72 is strongly carried out to the 1 st friction plate 1 1 . The 1 st 
friction washer 79 is arranged between a flange 54 and the inner circumference section of the 
RITININGU plate 22. That is, the 1st friction washer 79 is the inner circumference side of the 
2nd friction washer 72, and is arranged at a boss's 52 periphery side. The 1st friction washer 79 
is a product made of resin. The 1st friction washer 79 mainly consists of annular bodies 81, and 
two or more projections 82 are prolonged on the radial outside from the annular body 81. The 
body 81 is in contact with the flange 54, and two or more projections 82 are engaging with 
relative revolution impossible in the crevice 77 of the 2nd friction washer 72. Thereby, the 1st 
friction washer 79 is the RITININGU plate 22 and really pivotable through the 2nd friction washer 
72. The 1st cone spring 80 is arranged between the 1st friction washer 79 and the inner 
circumference section of the RITININGU plate 22. The 1st cone spring 80 is arranged in the 
condition of having been compressed into shaft orientations between the 1st friction washer 79 
and the inner circumference section of the RITININGU plate 22. In addition, the energization 
force of the 1st cone spring 80 is designed so that it may become smaller than the energization 
force of the 2nd cone spring 73. Moreover, the 1st friction washer 79 consists of ingredients 
with low coefficient of friction compared with the 2nd friction washer 72. For this reason, friction 
(hysteresis torque) generated with the 1st friction washer 79 is small substantially from friction 
generated with the 2nd friction washer 72. 

[0039] Between the inner circumference section of a clutch plate 21, a flange 54, and the inner 
circumference section of a friction plate 11, the 3rd friction washer 85 and the 4th friction 
washer 86 are arranged. The 3rd friction washer 85 and the 4th friction washer 86 are the 
annular members made of resin. The 3rd friction washer 85 engaged with relative revolution 
impossible on the inner circumference edge of a clutch plate 21, and the inner skin is in contact 
with a boss's 52 peripheral face possible [ sliding ]. That is, the clutch plate 21 is positioned in 
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radial through the 3rd friction washer 85 at the boss 52. The 3rd friction washer 85 has 
contacted from the shaft-orientations engine side to a flange 54. The 4th friction washer 86 is 
arranged at the periphery side of the 3rd friction washer 85. The 4th friction washer 86 has two 
or more engagement sections 88 prolonged in a shaft-orientations engine side from the annular 
body 87 and the annular body 87. The body 87 has the friction surface which contacts the 
friction plate 1 1 by the side of a shaft-orientations engine, the hole with which the engagement 
section 88 was formed in the clutch plate 21 — it is engaging with relative revolution impossible 
inside. Moreover, the engagement section 88 has the claw part which contacts the shaft- 
orientations engine side face of a clutch plate 21. The 3rd friction washer 85 and the 4th friction 
washer 86 are engaging with relative revolution impossible mutually. In addition, the 3rd friction 
washer 85 and the 4th friction washer 86 are the members of another object, and the 4th friction 
washer 86 consists of ingredients with high coefficient of friction to the 3rd friction washer 85. 
[0040] In the friction device described above, the large friction device 13 (friction device) in 
which comparatively high hysteresis torque is generated between the 2nd friction washer 72 and 
the 4th friction washer 86, and a friction plate 1 1 will be formed. Furthermore, the small friction 
device 1 5 in which low hysteresis torque is generated is formed between the 1 st friction washer 
79 and the 3rd friction washer 85, and a flange 54. 

[0041] Next, the configuration of the clutch-disc assembly 1 is further explained using drawing 
10 . Drawing 10 is a machine circuit diagram as a damper device of the clutch-disc assembly 1. 
This machine circuit diagram draws typically the relation of the hand of cut of each part material 
in a damper device. Therefore, the really rotated member is dealt with as the same member. 
[0042] Between the input body of revolution 2 and the spline hub 3, two or more members for 
constituting the damper section 4 are arranged so that clearly from drawing 10 . The hub flange 
6 is arranged between the hands of cut of the input body of revolution 2 and the spline hub 3. 
The hub flange 6 is elastically connected with the hand of cut through the 1st spring 7 in the 
spline hub 3. Moreover, the 1st stopper 9 is formed between the hub flange 6 and the spline hub 
3. The 1st spring 7 is [ whenever / 1st draft angle / in the 1st stopper 9 ] compressible between 
thetalp. The hub flange 6 is elastically connected with the hand of cut through the 2nd spring 8 
to the input body of revolution 2. Moreover, the 2nd stopper 1 0 is formed between a hub flange 6 
and the input body of revolution 2. The 2nd spring 8 is [ whenever / 4th draft angle / in the 2nd 
stopper 10 ] compressible between theta4p. As stated above, it connects with the hand of cut 
elastically with the 1st spring 7 and the 2nd spring 8 which have been arranged at the input body 
of revolution 2, the spline hub 3, and the serial. Here, the hub flange 6 is functioning as pars 
intermedia material arranged among two kinds of springs. Moreover, the 1st absorber which 
consists of the 1st spring 7 and the 1st stopper 9 which have been stationed at juxtaposition, 
and the 2nd absorber which consists of the 2nd spring 8 arranged at juxtaposition and the 2nd 
stopper 10 can also see the structure described above as structure arranged at the serial. 
Moreover, the structure stated above can be considered as the damper section 4 which 
connects elastically the input body of revolution 2 and the spline hub 3 with a hand of cut. The 
rigidity of the 1st spring 7 whole is far set up small from the rigidity of the 2nd spring 8 whole. 
Therefore, it twists to theta 1 whenever [1st draft angle ], and the 2nd spring 8 is hardly 
compressed by the hand of cut in the range of an include angle. 

[0043] The friction plate 1 1 is arranged between the hands of cut of the input body of revolution 
2 and the spline hub 3. The friction plate 1 1 is arranged so that a relative revolution may be 
carried out between the spline hub 3 and a hub flange 6. A friction plate 1 1 constitutes the 3rd 
stopper 12 between the spline hubs 3, and constitutes the 4th stopper 14 between hub flanges 
6. Furthermore, the friction plate 1 1 is carrying out friction engagement through the large friction 
device 13 in the hand of cut at the input body of revolution 2. The friction plate 1 1 described 
above is the input body of revolution 2, The friction linkage 5 consists of being arranged between 
the spline hub 3 and a hub flange 6. 

[0044] Next, the relation of theta 1 p-theta 4p is explained whenever [ each draft angle / of the 
damper device in drawing 10 ]. Whenever [ draft angle / which is explained here ] is each include 
angle which looked at two from the spline hub 3 to the input body-of-revolutionR2 side, thetalp 
is the include-angle range where the 1st spring 7 is compressed into a circumferencial direction 
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whenever [ in the 1st stopper 9 / 1st draft angle ], and theta4p has become the include-angle 
range where the 2nd spring 8 is compressed by the hand of cut whenever [ in the 2nd stopper 
10 / 4th draft angle ]. Whenever [ 1st draft angle ], the damper device as the clutch-disc 
assembly 1 whole twists ****** size, and the sum total with theta4p is [ whenever / thetalp 
and 4th draft angle ] an include angle. 

[0045] Since theta3p is [ whenever / 3rd draft angle / whenever / 1 st draft angle ] equal to the 
difference of theta2p whenever [ thetalp and 2nd draft angle ] f when minute torsional vibration 
is inputted in the 2nd step, whenever [ for not operating the large friction device 13 / forward 
side 2nd step draft angle ] is secured a forward side. 

[0046] Next, the relation of 4n of thetal n-theta is explained whenever [ each draft angle / of 
the damper device in drawing 15 ]. Whenever [ draft angle / which is explained here ] is each 
include angle which looked at two from the spline hub 3 to the input body-of-revolutionR1 side. 
The include-angle range where the 1st spring 7 is compressed into a circumferencial direction is 
shown thetal n whenever [ in the 1st stopper 9 / 1st draft angle ], and the include-angle range 
where the 2nd spring 8 is compressed by the hand of cut is shown theta4n whenever [ in the 
2nd stopper 10 / 4th draft angle ]. Whenever [ 1st draft angle ], the damper device as the 
clutch-disc assembly 1 whole twists ****** size, and the theta4n sum total is [ whenever / 
thetal n and 4th draft angle ] an include angle. In the difference which subtracted theta2n 
whenever [ 2nd draft angle ], further, when what was lengthened from 3n twists and minute 
torsional vibration is inputted in the 2nd step of negative side of a property, it has [ whenever / 
1st draft angle / whenever / 3rd draft angle ] magnitude of thetaACn from thetal n whenever 
[ for not operating the large friction device 13 / theta negative side / the 2nd step of / draft 
angle ]. The magnitude of thetaACn is small substantially compared with 0.2 degrees and the 
former with this operation gestalt whenever [ negative side / the 2nd step of / draft angle ], and 
it is desirable that it is in the range of 0.15-0.25 degrees. 

[0047] Moreover, whenever [ negative side / the 2nd step of / draft angle ], since thetaACn is 
formed between the pins 62 as a connection member and the holes 69 of a hub flange 6 which 
are extended to shaft orientations, it can keep precision high. Consequently, the minute include 
angle of less than 1 degree is realizable. In addition, a hole 69 may be the notching configuration 
which the part opened. 

[0048] Moreover, this invention is employable also as the structure where thetaACn is prepared 
between a friction plate 1 1 and the 2nd spring 8 whenever [ negative side / the 2nd step of / 
draft angle ]. Moreover, as shown in drawing 15 , the small friction device 15 is established 
between the input body of revolution 2 and the spline hub 3. In case the input body of revolution 
2 and the spline hub 3 carry out a relative revolution, slipping always produces the small friction 
device 1 5. Although the small friction device 1 5 is mainly constituted by the 2nd friction washer 
79 and the 3rd friction washer 85, it may be constituted from this operation gestalt by other 
members, moreover, the hysteresis torque generated by the small friction device 15 — a case - 
- the maximum — a low thing is desirable. 

[0049] Next, actuation of the damper device in the clutch-disc assembly 1 is explained to a 
detail using two or more machine circuit diagrams. Drawing 10 -14 are drawing for explaining the 
actuation and relation of each part material in the condition by the side of torsion property 
forward [ to which the spline hub 3 is twisted to R2 side to the input body of revolution 2 ] 
(right-hand side of dr awing 20 ). Drawin g 1 5 -19 are drawing for explaining the actuation and 
relation of each part material in the condition (left-hand side of drawing 20 ) of a torsion 
property negative side that output body of revolution is twisted to R1 side to the input body of 
revolution 2. 

[0050] The spline hub 3 is twisted from the neutral condition of drawin g 10 to R2 side to the 
input body of revolution 2. At this time, the input body of revolution 2 will be twisted to R1 side, 
i.e., a hand-of-cut driving side, to the spline hub 3. If three [ 3-degree ] is twisted from the 
condition of drawing^ ]0 to the spline hubR2 side, it will shift to the condition of drawing 1 1 . At 
the time of this actuation, the 1st spring 7 is compressed by the hand of cut between the spline 
hub 3 and a hub flange 6, and slipping arises by the small friction device 1 5. Consequently, the 
property of low rigidity and low hysteresis torque is acquired. And 3 degrees whenever [ draft 
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angle ] becomes small by the 1st stopper 9 and the 3rd stopper 12, respectively. If 4.5 degrees 
of spline hubs 3 are further twisted from the condition of drawing 1 1 , it will shift to the condition 
of drawin g 12 . The 1 st spring 7 is compressed by the hand of cut between the spline hub 3 and 
a hub flange 6 also at the time of this actuation, and slipping arises by the small friction device 
15. In drawin g 12 , since it was theta2p Twisted from the neutral condition of dra wing 10 to R2 
side, in the 3rd stopper 12, the spline hub 3 and a friction plate 1 1 contact, and whenever [ draft 
angle / which lengthened theta2p whenever / 2nd draft angle / of the 3rd stopper 12 / from 1st 
draft angle / of the 1st stopper 9 / whenever thetalp in the 1st stopper 9 3 is secured. If three 
[ 0.5 degrees (theta1p-theta2p) ] is furthermore twisted from the condition of drawing 12 to the 
spline hubR2 side, it will shift to the condition of dra wing 13 . During this actuation, slipping arose 
in the large friction device 13, and high hysteresis torque has occurred. Therefore, the field of 
low rigidity and high hysteresis torque is formed in the edge of low rigidity and low hysteresis 
torque. Moreover, a friction plate 1 1 the spline hub 3 and really rotates, and is displaced to R2 
side to a hub flange 6. That is, a pin 62 moves to R2 side within a hole 69, and contacts R2 side 
edge of a hole 69 ( d rawing 8 ). In drawing 13 , in the 1st stopper 9, the periphery gear tooth 55 
of the spline hub 3 and the inner circumference gear tooth 59 of a hub flange 6 contacted 
mutually, and the pin 62 is in contact with R2 side edge of a hole 69 in the 4th stopper 14. Thus, 
the hand-of-cut clearance is not formed between the friction plate 1 1 and the hub flange 6. In 
drawing 13 , since the 1st stopper 9 has contacted, the 1st spring 7 is not compressed any 
more. If three is further twisted from the condition of drawing 13 to the spline hubR2 side, it will 
shift to the condition of drawing 14 . The hub flange 6 compresses the 2nd spring 8 between the 
input body of revolution 2 during this actuation. At this time, in the large friction device 13, 
friction occurs because slipping arises between a friction plate 1 1 and the input body of 
revolution 2. Consequently, the property of high rigidity and high hysteresis torque is acquired. 
[0051] In addition, since [ this ] it twists and the hand-of-cut clearance is not secured between 
the friction plate 1 1 and the hub flange 6 in the 2nd step of include angle, when torsional 
vibration is inputted, in case it is extended from the condition that the 2nd spring 8 was 
compressed, the elastic force of the 2nd spring 8 acts on a friction plate 1 1 immediately, and, as 
a result, slipping arises in the large friction device 13. 

[0052] Next, actuation in case the spline hub 3 is twisted to R1 side to the input body of 
revolution 2 from the neutral condition shown in drawing 15 is explained. At this time, the input 
body of revolution 2 will be twisted to the spline hub 3 to R2 side, i.e., a hand-of-cut driving side 
and an opposite hand. If 1 degree of spline hubs 3 is twisted to R1 side to the input body of 
revolution 2 from the condition shown in drawing 15 , it will shift to the condition of drawing 16 . 
The 1st spring 7 is compressed between the spline hub 3 and a hub flange 6 at the time of this 
actuation, and slipping occurs in the small friction device 15. Consequently, the property of low 
rigidity and low hysteresis torque is acquired. In drawing 1 6 , 1 degree whenever [ draft angle ] 
becomes small in the 1st stopper 9 and the 3rd stopper 12, respectively. If 1 degree of spline 
hubs 3 is further twisted from the condition of drawing 16 to R1 side to the input body of 
revolution 2, it will shift to the condition of drawing 1 7 . The 1st spring 7 is compressed between 
the spline hub 3 and a hub flange 6 also at the time of this actuation, and slipping occurs in the 
small friction device 15. In drawing 1 7 , since theta2n was twisted from the neutral condition of 
drawing 1 5 to R1 side, in the 3rd stopper 12, the spline hub 3 and a friction plate 1 1 contact 
mutually, and whenever [ draft angle / which lengthened / whenever / 1st draft angle / of the 
1st stopper 9 / theta2p whenever / 2nd draft angle / of the 3rd stopper 12 / from thetaln in 
the 1st stopper 9 ] is secured. If 0.5 degrees (2n of thetal n-theta) of spline hubs 3 are twisted 
from the condition of drawing 1 7 R> 7 to R1 side to the input body of revolution 2, it will shift to 
the condition of dra wing 1 8 . During this actuation, slipping arose in the large friction device 13, 
and high hysteresis torque has occurred. Therefore, the field of low rigidity and high hysteresis 
torque is formed in the edge of low rigidity and low hysteresis torque. Moreover, a friction plate 
1 1 the spline hub 3 and really rotates, and is displaced to a hand of cut to a hub flange 6. That 
is, a pin 62 moves to R1 side within a hole 69. In dra wing 18 , the spline hub 3 and the hub flange 
6 have contacted mutually in the 1st stopper 9. For this reason, the 1 st spring 7 is not 
compressed any more. In the condition which shows in drawing 1 8 , thetaACn (0.2 degrees) is 
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further formed [ whenever / 3rd draft angle ] whenever [ theta negative side / the 2nd step of / 
draft angle / which was lengthened from 3n ] in what subtracted theta2n from thetaln whenever 
[1st draft angle ] in the 4th stopper 14 ( draw ing 9 ). If the spline hub 3 is further twisted from 
the condition of draw ing 18 to R1 side to the input body of revolution 2, it will shift to the 
condition of draw ing 19 . The 2nd spring 8 is compressed by the hand of cut at the time of this 
actuation, and slipping arises by the large friction device 13 simultaneously. Consequently, the 
property of high rigidity and high hysteresis torque is acquired. In addition, since a friction plate 
11a hub flange 6 and really rotates, when [ from dra wing 1 8 to drawing 19 R> 9 ] shifting, in the 
4th stopper 14, thetaACn is secured whenever [ negative side [ the 2nd step of ] draft angle ]. If 
torsional vibration is inputted from the condition of dr awing 1919 , the 2nd spring 8 will repeat 
telescopic motion from the compressed condition. When the 2nd spring 8 is extended, within the 
limits of thetaACn, the elastic force of the 2nd spring 8 does not act on a friction plate 11, and, 
as a result, slipping does not produce it by the large friction device 13. That is, thetaACn is 
functioning as a friction inhibition mechanism which it twists [ inhibition mechanism ] and does 
not produce slipping by the large friction device 1 3 to minute torsional vibration in the 2nd step 
of property negative side whenever [ negative side / the 2nd step of / draft angle ]. 
[0053] Next, with reference to the torsion property diagram of drawing 20 f when various 
torsional vibration is concretely inputted into the clutch-disc assembly 1, it twists, and change of 
a property is explained. If torsional vibration with the big amplitude occurs like surging of a car, it 
will twist and a property will repeat fluctuation in the 2nd step of positive/negative. At this time, 
surging of a car is promptly decreased by the 2nd step of high hysteresis torque. 
[0054] Next, the minute torsional vibration which originates in engine combustion fluctuation at 
the time of the slowdown braked with the engine, for example presupposes that it was inputted 
into the clutch-disc assembly 1 . at this time, the spline hub 3 and the input body of revolution 2 
act the large friction device 13 within the limits of thetaACn whenever [ negative side / the 2nd 
step of / draft angle ] so that it may be shown in dr awing 21 — not making — relativity — it is 
pivotable. That is, although it twists and the 2nd spring 8 operates by thetaACn within the limits 
whenever [ draft angle ] in a property diagram, slipping does not arise by the large friction device 
13. It hangs and the hysteresis torque HAC smaller than the 2nd step of hysteresis torque H2 is 
acquired in the range of ** and torsion include-angle thetaACn. As for the hysteresis torque 
HAC, it is desirable that it is about [ of the hysteresis torque H2 ] 1/10. Thus, since the hand- 
of-cut clearance which does not operate the large friction device 1 3 by predetermined include- 
angle within the limits in the negative side of a torsion property was prepared, the peak of a 
resonance rotational frequency can be made low to the combustion fluctuation from an engine at 
the time of the slowdown braked with the engine. 

[0055] Since the hand-of-cut clearance which does not operate the large friction device 13 by 
predetermined include-angle within the limits to the forward side of a torsion property was not 
prepared, in the case of FF vehicle by which a resonance peak remains in a practical use 
revolution region in many cases, a sound and the oscillating engine performance do not get 
worse near a resonance rotational frequency. 

[0056] Thus, since the hand-of-cut clearance which does not operate a friction device by 
predetermined include-angle within the limits is secured only to one side among the 
positive/negative both sides of a torsion property, a sound and the oscillating engine 
performance improve by both acceleration and a slowdown. 

[0057] The absorber device concerning this invention is employable besides a clutch-disc 
assembly. For example, it is the damper device which connects two flywheels with a hand of cut 
elastically. 
[0058] 

[Example] Noise level at the time of adopting the structure of the absorber device concerning 
this invention and other absorber devices as FF vehicle was compared. 

(1) The graph for the vibration level drawing 22 upper part at the time of acceleration shows 
change of rotational-speed fluctuation (deltaNM) of the transmission to the engine speed at the 
time of 4th speed full admission acceleration (NE). The graph for the drawing 22 lower part 
shows change of the transmissibility (delta NM/delta NE) to the engine speed at the time of 4th 
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speed full admission acceleration (NE). Engine revolution fluctuation is expressed and, as for the 
thick broken line in a graph, the two-dot chain line expresses the conventional structure 
(structure where the hand-of-cut clearance between minute angles of torsion is formed in the 
torsion property forward side). With the conventional structure, the big resonance peak has 
appeared near 2000 revolutions, and it means that the loud noise has produced this. 
[0059] The structure (structure where the hand-of-cut clearance between minute torsion angles 
is not formed in the torsion property forward side) of this invention is an alternate long and short 
dash line about the 1st example, and expresses the 2nd example with the continuous line. The 
structure of the alternate long and short dash line of the 1st example is the structure where 
hysteresis torque is comparatively small, and the peak in the resonance point is small to the 
conventional structure. For this reason, as the graph for the drawing 22 lower part shows, except 
the resonance point, transmissibility is one or less and is small from before also near the 
resonance point. Moreover, hysteresis torque is comparatively large structure, the peak in the 
resonance point is almost extinguished and the structure of the continuous line of the 2nd 
example is almost equivalent to engine revolution fluctuation. Consequently, as the graph for the 
drawing 22 lower part shows, transmissibility is one or less over the whole mostly, and is about 1 
and less than [ it ] in general also near the resonance point. 

[0060] As mentioned above, it sets on FF vehicle and it turns out at the time of acceleration 
that the structure of the invention in this application can reduce substantially compared with the 
conventional structure, revolution fluctuation, i.e., the noise level, of transmission. 

(2) The graph for the vibration level drawing 23 upper part at the time of a slowdown shows 
change of rotational-speed fluctuation (deltaNM) of the transmission to the engine speed at the 
time of a 4th speed close-by-pass-bulb-completely slowdown (NE). The graph for the drawing 
23 lower part shows change of the transmissibility (delta NM/delta NE) to the engine speed at 
the time of a 4th speed close-by-pass-bulb-completely slowdown (NE). The thick broken line in 
a graph expresses engine revolution fluctuation, and the structure where the hand-of-cut 
clearance between minute torsion angles is not formed in the torsion property forward side is an 
alternate long and short dash line about the 1st example, and expresses the 2nd example with 
the continuous line. The structure of the alternate long and short dash line of the 1st example is 
the structure where hysteresis torque is comparatively small, and the structure of the 
continuous line of the 2nd example is the structure where hysteresis torque is comparatively 
large, which example — also setting — engine revolution fluctuation — receiving — transmission 
rotational-speed fluctuation and ********** — jt is small. 

[0061] The two-dot chain line supports the structure of the invention in this application, and the 
structure where the hand-of-cut clearance between minute angles of torsion is formed in the 
torsion property negative side is expressed. With this structure, transmission rotational-speed 
fluctuation is small substantially to engine revolution fluctuation. That is, compared with the 
conventional structure, transmissibility is small substantially, and the description is remarkable in 
a 2000 - 4000 revolution field. 

[0062] As mentioned above, it sets on FF vehicle and it turns out at the time of a slowdown that 
the structure of the invention in this application can reduce substantially compared with other 
structures, revolution fluctuation, i.e., the noise level, of transmission. 

(3) By the experimental result more than the conclusion of an experimental result, the invention 
in this application leaving the hand-of-cut clearance between minute angles of torsion as usual, 
and stopping the noise level at the time of a slowdown low, by the torsion property forward side, 
unlike the former, it loses the hand-of-cut clearance between minute angles of torsion, and is 
decreasing or extinguishing the resonance peak at the time of acceleration at the torsion 
property negative side. Consequently, it has the periodic-damping engine performance which a 
sound and whose oscillating engine performance improved and was excellent in both acceleration 
and a slowdown as a whole. 

[0063] 

[Effect of the Invention] By the damper device concerning this invention, the hand-of-cut 
clearance for not operating a friction device is secured only to one side of the positive/negative 
of a torsion property. Therefore, a sound and the oscillating engine performance can be raised by 
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both acceleration and a slowdown by twisting the hand-of-cut clearance for not operating a 
friction device according to the property of a car, and preparing in the forward side of a property, 
or either of the negative sides. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The longitudinal-section schematic diagram of a clutch-disc assembly. 
[Drawing 2] The top view of a clutch-disc assembly. 
[Drawing 3] The elements on larger scale of drawing 1 . 
[Drawing 4] The elements on larger scale of drawing 1 . 

[Drawing 5] The top view for each part twisting and explaining an include angle. 
[Drawing 6] The top view for each part twisting and explaining an include angle. 
[Drawing 7] The top view for each part twisting and explaining an include angle. 
[Drawing 8] The top view for each part twisting and explaining an include angle. 
[Drawing 9] The top view for each part twisting and explaining an include angle. 
[Drawing 10] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 1 1] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 1 2] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 13] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 14] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 15] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 16] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 1 7] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 1 8] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 1 9] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 20 ] The torsion property diagram of a damper device. 
[Drawing 21] The elements on larger scale of drawing 20 . 

[Drawing 22] The graph which shows change of rotational-speed fluctuation (deltaNM) of the 
transmission to the engine speed at the time of the 4th speed close-by-pass-bulb-completely 
slowdown in the example of an experiment (NE). 

[Drawing 23] The graph which shows change of rotational-speed fluctuation (deltaNM) of the 
transmission to the engine speed at the time of a 4th speed close-by-pass-bulb-completely 
slowdown (NE). 
[Description of Notations] 

1 Clutclv-Disc Assembly 

2 Input Body of Revolution 

3 Spline Hub 

4 Damper Section 

5 Friction Linkage 

6 Hub Flange 

7 1st Spring 

8 2nd Spring (Spring Member) 

9 1st Stopper 

10 2nd Stopper 

1 1 Medium Plate 

12 3rd Stopper 
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13 Large Friction Device (Friction Device) 

14 4th Stopper 

21 Clutch Plate 

22 RITININGU Plate 
62 Pin 

69 Hole 

thetaACn Whenever [ negative side / the 2nd step of / draft angle ] (friction inhibition 
mechanism) 
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>X ^ v is a vffl|U:fite»7 6 #S£im>*. «^«B7 
6t*> U t 1 ^— ~ V^U-b 2 2 Ic^LTffittlfil^ 

7 4 <7>F*iJDSP h 7 >X a >y i« 3 v«tci±fflfcODfl» 7 7 
jW&S3ftTl^*. #&7 4 t'Jf >f--V^7"U-h 

2 2h^(c^2n->x7-y >^7 3#ffiS£ftT 

»2 n-Vy^y 3 li> I2gl r 77^>t 

-7 2tf>##7 4t l Jf^-V/7 , l/-b 2 2 fcOH 

T?iB8$n^«fiit?Ea$nT^^. ituc*^ ^2 

>yyt-7 2 0««®l*S& 17'J^ya >f U- 
M 1 tcjKES*^*. S lS*7-y5/-lr-7 9 
t i7 7Vv5 4i:y^^-^>^U-h 2 2<D^Mia5 

- 7 9 Ci^ 2 »jS7 2 5 

2^H«tfii*^^. »lBE» f 7'y5/^-7 9 
SB 1 »^7-y yf-7 9l±> 

(i77>v5 4^a*UT*J0. aR«>3Efi8 2ti^2 
^7 y ^> - 7 2 OGDSIS 7 7 t£*B24ilHE*ffiK<&° 
rvN^. ^a^f l^»7-y^f-7 9HS2B 
»7^->-r-7 2 ^Ltyf^-^V^l — b 2 2 

fc-H*0e»r«T?*** s i w«v ^>t-79t'jf 
*7'y >^8 o«^Tt^ e % i > 

^8 0ttJH«»7yi/r-7 9^y^^-->^b 

a^nw^o istu^ ^i 3->^9v/b 
^ti^2 3-vxyy v/7 3 

J:^lzStf$nri^, t^Sie»7-yS/t-7 9 
(±16 2 85887 7^+-7 2 uilt^rBWMMS^ift^^tt 

9fc«fc->T56*-*-*»« (^f'J^hM) ti^2 
J«S7^>*-7 2T?^-r^*»<fc0^l-/h$<^ 

[0 0 3 93 ^7^^7 - U- h 2 1 (Z>MJB»t7 5>^ 
3 5 4 Rlfy y ^ •> 3 H 1 1 «)WB<*5t ©IB^tt 
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ss 3***7 8 5 tm 4 mrnvv^-v- 8 6 aw 
5ti^^ y^7 # u-b 2 1 (ottmm izmtt®& 

^3^7^^ ^-8 5£:ftLT**x5 2 tc^S^^ 
>v 5 4 lzftl,XW5ft^sV V»bSSUtl^o 

<*>*ft8 7 Stt£>#te8 7*^W^fS]^>v>ffl , J^ 
&tf*«&tf>^<£S5 8 8£^rLTV>*> *#8 7tt«* 
[S)i>y^7U;'>3V7 , l--M IK^Jg-f*^ 
li^Ul^o «^8 8ti;7-yf7'U-b2 1 

rtr. 0^gP8 8ti?7 *?-7*l--h 2 1 <D$W?|S]^>v 
>#l®KSJrr£mSP£WLT^*o ^3^7 -y V* 
— 85 4 »*9 -r>t-86 tiSi^fflttleJSfc^ 
K&^LTl^o fcfc. g3gS77i/t-8 5^4 20 

10 0 4 0] J»±lca-<*:««««lte*^r. fg28«S 
Wis*-! 2MS4*S97^t-8 6 fc7'J ^3/ 
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tf»3*»97i/f-8 5 7^ VS>5 4 £<DMUHK 

[0 0 4 1 3 ill 0 £ffl^T?7-y*-TV 

tO 0 4 2] HI O^feflH&sMKJ:^^ A*EHE<*2 
A#ll&{*2 £*7'7>f Z t<oMW5ftf&Z&WL 
/\*/77 V v 6 tA77^ va^S fc©|WU:**W 1 

xh7/^9«^nt^. ^ i xh-f/^c* 
it** i RWWftftG i p <orsxm 1 /<* 7 li/as^s^ 

/N7 r 7 7>^6t AflElfctt 2 £ ONKcttX 2Xh7/t £ 
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» lA*7^»a>*1tt4»2/^*8A»«>lllttJ: 
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[0 0 4 31 7^V3>7 , l/-hl 1 ti. A#®&f* 

20 *o 79«'^9>ru-h 1 1 «U WVT3 £ 

a-/7 7Vv? 6 fcOffl^*§MlsIlE-t^<t^^Ea^^ 

V>^o "7 U ^✓aV7 , l/-h 1 lti> X77^W^3 
^©Bi:J3Xh-y^- 1 2 fcfllfliU ^77V^6 
fcoPJIlcSB 4 X h 1 4 £|«SLTt>*. $ e>tc^ 

7^y 3 >7*u-h i n±x *&mmm\ z^lx 

Allele-* 2 CH05fl^W***^Ti^*. fiUbKX 
^7^'>3>yu-M i li> A#Htf£f*2. x-/ 
7 W v/n^ 3 ^ > v 6 oHi:EISH4 £ £ 

30 [0 0 4 4 ] <Xt^. B 1 0i£*?l**y 

HME0 1 p~0 4p©P8ftC9i^Mt^c ££T 

2*R2«fc#fc«ft*"?**. *lXh^/<-9^ 

i imraftKfi i pt*» i 7 &nmi5ft£-BM 

tt^a 4 RRNWiaO 4 p 14» 2 8 *<Ste»fiIP:£Ett 
4 R6M A S ^ 4 p £ 0>£-ft# 9 s 7^J^ i r^^ SJLfa 1 

40 [004 5i msmsifH&e 3p«. aiPawftKo i 

p <k^2l^ra^K0 2 p 4>SU:*U< 
IE«2«B(ci3^ri*. »/J^ROS»^A^$tiAi^^ 
^S^mmi 3fcflFtt$^^*^<B2RBI8WBft 

[0 0 4 63 01 5lcfcSJ*^V/<-**<B#» 

raiise 1 n-e 4 noymtz-z^tsity-t -^"^ 
i ptra^se lnfttjn ^* 7 ^nn^Austt 

50 £n*£jSfSH£^L-Cfc9 . S2Xh-y/<-l 01-^ 
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m 1 l®ra^fS0 1 nfr&W 2(MMfc*0 2 n*5U*fc* 
*$££Sg3I«raftK0 3n^«IW^^ feO^ 

WSJ»«i8l 1 3 &fp|&$^^^fc«><o©ffl 2SB^H^ 
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^> 3 vyu-b i i tm 2^*8 tcoratcia^&n-c 2( 

-f<MU:. A£ifiJKft2 fcxr^ wv/3 fcOlBU:** 
1 5*«l*€>*vC^*. 5i*A 
j&lsiei* 2 tx^7 V^r 3 ^ffl«HHg-r^lS^^« 
tc*?tO#£U£<fc ^icttoT^*. z&W&ftZf&xirt, 
'hfflgfflm I 5 t*££* 2 JW*? 9 3 

C0 0 4 91 <W-s «BC<D«WHIttH«:»^-r^^y^ 

010-14^ X"/9-fW^3*A»i 
|E» 2 KM UT R 2 «C*tf*lTV***i; 9 . 
^ (B2 0Ofi«) -CO^eiW^ftfF^WJft^tt^ - *" 

*yt*oH-e**. 015-1 9 i*tB*Ee##A:fiB 
|£<* 2 i£» It R 1 ffl3 tcJR W*« V 0 tttt*«© 

A*BHE»2lc»LTR2«tc*^"C^<. £*>£#A 
»B»»2 (*X^-r >/v/3 tettUCR i fflJ-T^^^ 

^X7*7<< w^3#R2«mc3- gm*£0i lO 
/jxS6««wi 5t»9*4u*^ mm 

lXh7A~9i:g3Xh 1 2 fcT.**i-e*i«M 
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#3§JKU tdfc^Tfg 1 X h -sr/t- 9 

OJB 1 BKMAKa 1 p^f3Xh7A'-l 2 9* 2* 

C@ 1 2 toftmfrbTs-f*?* »\7 3 2ffl0t- 0.5 
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ccr)^^i::A^lHlfe*2ti7.7*7 

7.7-7^ ^A^Ial«K<*2 IcttLTR lffl'J^ 1 * 

7 v/n^ 3 i:/N7^7 7 > v 6 <0BB-eJB W^7 &1£ 

ffizn, 'mmmm biz&^xmwmtt-r** 

50 ^01 6-e«. «lXh*/<-9fc*3Xh*'<-l 
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0 3n^^5l^fcmffl ! J2^@P^HJge ACn (0. 2 
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(d 7,7^7 4 3 4«A»H»r»2 KttLTR 1 tt£ff 

ti^^s 01 9 0*Wt^, £0>«rfW-. ^2 

*<0«HfeW#&n*. 7'J^'>3>7 , U-hl 1 

(i/^77Vi?6fcH«llKt*/i:^ HI 8 0*£>B1 
9^^7^*££U:i5^T*>?iI4 * I**'*— 1 4t::i3 

eACnO«BHrtT?«JB2/<*8«>flPtt*Cl 
7 y^^> 3 >ru- h i 1 tcfWJHH\ 

geACnti, «0«HtJl«2«B^^rf«/J*0« 
10 0 5 3] fcK> H2 OMtUQWIiltMt 

i:. S f )^ijEm^2S@FB^?eS?$:JS r )ii-ro 
B$ 2 S§ <&Sf t X^r Vis x h ;u ? lz J: TmMtf>H5&S 
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-7 0i> SUOftffO ACn©81^ 2&g 
[0 0 5 51 IgU r)&&<DsEmiZto^X*&&m% 1 3 

[0 0 5 7] **Wl-«*^>^-*«**- 0=7 
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^KESft (ANM) ©SEfl:*«brt^*. H2 2T^^> 
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